The alpha 2-adrenergic agonists clonidine and guanfacine produce tonic and phasic block of conduction in rat sciatic nerve fibers.
To determine whether alpha 2-adrenergic agonists inhibit impulse conduction, clonidine and guanfacine were applied to rat sciatic nerve fibers studied in vitro. Clonidine and guanfacine produced concentration-dependent, tonic inhibition of compound action potentials in large, myelinated A alpha fibers. The 50% effective concentration (EC50) of clonidine measured 2.0 +/- 0.8 mM (mean +/- standard deviation); the EC50 of guanfacine measured 1.2 +/- 0.2 mM. Clonidine was also less potent than guanfacine at phasic block of A alpha compound action potentials examined at 10 Hz. Both drugs inhibited tonic impulse conduction in C fibers in a concentration-dependent, reversible fashion, and produced greater inhibition of C fiber than A alpha compound action potentials at all drug concentrations. Again, clonidine appeared to inhibit C fiber compound action potentials (EC50 = 0.45 +/- 0.01 mM) with less potency than guanfacine (EC50 = 0.17 +/- 0.06 mM). We conclude that clonidine and guanfacine, unlike traditional local anesthetics, demonstrate a tendency toward steady-state differential nerve block wherein C fibers are blocked to a greater extent than A alpha fibers.